raw materials of evolution, RNA viruses are often described as masters of adaptation. It's clear, however, that mutation rate isn't everything, because viruses with the same mutation rate can have very different rates of evolution. At a molecular level, a high mutation rate is definitely a mixed blessing, as very few mutations are beneficial to the virus and most of them are very bad. This led me to wonder whether viruses differed in their tolerance to mutation and whether they had figured out ways to cope with their extremely high mutation rates. We found that the genes of poliovirus are organized in a way that minimizes the negative impact of mutation, possibly while maintaining the virus' access to the beneficial ones.
In my own laboratory, we've begun to study mutational tolerance and the limits to viral evolution in a variety of systems. We're trying to understand whether influenza virus is more or less sensitive to mutation than poliovirus. Along the way, we've found that, like other RNA viruses, influenza virus is exquisitely sensitive to drugs that increase its mutation rate. This was a particularly exciting finding, as other groups had recently shown that favipiravir, a broadspectrum antiviral in late stage development, might also exert its effect by increasing viral mutation rates.
Our studies of mutation rates have led us to develop a number of methods for describing and measuring viral diversity in human hosts. Viruses make so many mutations that an infected person will harbor a mixture of closely related variants, some of which are transmitted to the next host with each sneeze, pee, or poop. In ongoing collaborations, we are using our methods to learn how viruses evolve within people and how they change when they move from one person to the next. Perhaps my new response at cocktail parties will be, "I study viruses. You'd be surprised how much you can learn about evolution from someone's bodily fluids!"
